Highly sensitive electrochemical detection of potential cytotoxicity of CdSe/ZnS quantum dots using neural cell chip.
Cell chip was recently developed as a simple and highly sensitive tool for the toxicity assessment of various kinds of chemicals or nano-materials. Here, we report newly discovered potential cytotoxic effects of CdSe/ZnS quantum dots (QDs) on intracellular redox environment of neural cancer cells at very low concentrations which can be only detected by cell chip technology. Green (2.1 nm in diameter) and red (6.3 nm in diameter) QDs capped with cysteamine (CA) or thioglycolic acid (TA) were found to be toxic at 100 μg/mL when assessed by trypan blue and differential pulse voltammetry (DPV). However, in case of concentration-dependent cytotoxicity, toxic effects of TA-capped QDs on human neural cells were only measured by DPV method when conventional MTT assay did not show toxicity of TA-capped QDs at low concentrations (1-10 μg/mL). Red-TA QDs and Green-TA QDs were found to decrease electrochemical signals from cells at 10 μg/mL and 5 μg/mL, respectively, while cell viability decreased at 100 μg/mL and 50 μg/mL when assessed by MTT assay, respectively. The relative decreases of cell viability determined by MTT assay were 15% and 11.9% when cells were treated with 5-50 μg/mL of Red-TA QDs and 5-30 μg/mL of Green-TA QDs, respectively. However, DPV signals decreased 37.5% and 39.2% at the same concentration range, respectively. This means that redox environment of cells is more sensitive than other components and can be easily affected by CdSe/ZnS QDs even at low concentrations. Thus, our proposed neural cell chip can be applied to detect potential cytotoxicity of various kinds of molecular imaging agents simply and accurately.